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5 1^ 0 ^ \ ^ 1 ' <' 1 1 \ J n I 

jxwj 1 \i t^S' luVv iftL, mt Si\ %\ 
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5 field 0f ike iafi^mmn 

IcihsisXm. ^ poKp -ax aisu pt ^\tiJta is ire \i^<tm b '^t otJK u.^d txxaaM^ urn 



Background f*^ the imtnttmt 

t a I U 1 1 < u 1 H' r r 1 I ^ ^ u i! 

Ill II 1 1 K f H \ \ i fiug Kfl ! 

i \ ; 1 I II I \ 1 ) n 1 i\ u \ n V. 

I ^ H f H I ^ r i rio r i It tpr in u t it i t 

^1 \ ^ 1 V H4 \ I 5 ) ! < Pt 

^5 txi i \) l/ 11 3 -l)- t I \ii b Ik < It til s I i ^1.1 

25 as m., Ar^mij-v ^tntrh'^drng piscjtem*^ Inhthifs auvm'^ sail kKlIsstalT 1 w^te u. 
ruitsits i.hxsiii.tv'^^eK. !:<^ mi)^.hCij ts sr^^th iatto-. uife>^v^i ux ihtijrs j'^iHrnmiir^ 



M^RiM^ 1 Mid div isssiu-iaiKkd In .i cirJ Jiuvl Uvu ol J^'.ikl^s cells cw^^ttuUsis^ ^ 
Ssiruciute i'^m^ sh? pnmrdjdl loihas h cioswrt with othei ^a%.s<». sitmuloij^-^i tlK 
5 U<\l%<\s Willi Fii.ll .rs^siaso its j*mgressk>a t<:^ the 'jwc s.oisipk\ s,b\3cim..^ 

m dW^ . < If * nr arU' iM 1^ V (1 UlU M:t* til ft h<nsvftSi.K 'it-K.v.>J^-*pk-^^ ^X^SVs 

■v^tiLv ' t.i't tit ,s.vtt V si< .iJ : ( I ai < I, I ! I I' 1 Uiy 

X. ^>\UU1 vi Kvvk atc^ ' N .h. I 1 1 ..1 r.i tt I ]^ m<. 

U „\veoi . I > V ^ n n| s r 1 ,.v . s Ise si, :;c Wcw 0 

tlie o\ar\ And tok^^i. die o<.)c>?c» s^tdl sosnvMirsdeil \^nh s a>atmp oi tolliCit.- cti:K. 

\ an^Cbrkfi- H I Ml S7j li!55-r3^:i U'>^i. RioMdv J S Rr.^tnf Pfr>^ 

2i) Himn. MM-m {197m. 

.i/ B*/r>c K>fff>/?^!>\ m-1434 1440 xi^^n^ii Further gviA:s3cmg ^ smIteK 
.\..U!Uit ^Mi- T-s.^f A.iiN J> . ^< BicphT^ Re.'! G^wf?, 17^:4 n^42: 

K't^Hi I SB I H id a 1 t h wg-'i ' \-v^:^rt u i>\ - ii ^ 

m ^ h < 1 15^, ^ „ = ^ J^^^ , . J;o ^ 

vf. 1 % ir;!^ ^ ■! 1 \ I t . h Its - i s sfi^ ^ »^ r ( 'v 1 ► ' 1. 

ins Sss4»m> ci iii fupttA rT,i^gau&, Y, , / i^,. i >, 



H u t {n 1 \ 1 M i )i J> \ C ! >l I ^ \m ^ 

I U U i t 11 t ! 1 F t\ ij \ 

^ ! i 1 1 I M t ^ i)i V tl r 

^1 ** t ' ^ 11. |. >j;d.u 

R t V I t I s K i M 

E trtiJtticii at tilt r m pn-ftm*. uf <tit»,h i ^-mtJ v\| te^MO \ ffi^hsiur ir v tki* 

ivc n>t uisli^si^-vad tiari Ji rskt (Mi sent m u,Ei\n hUt uk d tm-^k n * n 

est \J mn^3 ntra*\.rs oi Tt I [\^ \ i.n rju\ 

Th.-4\ wi.)'* it\t I r h [I { rim ^ mu t rp wyuu'. 

di ti^ hin t i $ ^ h J ihii « 1 K I V 1 t J e 1 I ( ix 

Oto ^cj^jliuos^ n^' '•lo^'^t'-) vi"' ( di+ejii^Miot ( u\ the £■ 3> (L ssetss tor 



ex^ept.-jp t>ic N t. n uri i K-ii i \ ^ „ v n , J^IQ ID S'O i^t the C^nfflw a*, il 

vqj '-K k 1 r\ \ rural m«.lh^^IU^\ etx-ftdc^ K ihc cDNA ckw ATCC 
I^t IS Mt \ I ^ ^ I'l , ^5.1 nKiii.Lik'^ viKiu^iR «rnu»(fc additicjiiisl atismi.^ xKui*. tiis^it 
W < N t M s \ J-i-^Si Js H r <u i ^ 3 -^r-qtrsK^ 

^ < k • IV, . M-^ ^r, 1 [ I I s I \ 1 B, asid 1 ^Si^. ^tmaaj fUHwIuu 27-26'^ ,-^nd is^ 

cvjtH^Jssig ^^1 a ftiii.k<>asl seqisens^c toKodiSig §;he n>Uivsi.^{m ^ pL>h]:^fr£4e h^vmg ti^ 
NO ib) A n?».iTOt5(k xx^Jei^^ iji^codJng *o§Lvs-tatm % jiKjHisepii^ h&vjjig 

^iv K i.0 k r t> u ^ ^-.qii*. >LX. ttvitk h% tu, l1>N V (.taie cusiJ-s^Jied m 

po^-^pi^ n 1 Hi Tuo |K 1 \ f N !-c~tnfr5al 

Hi, ji 1 1 1 i Ms I h \ 1 \ 1 \> IX \., ii<u 

I >■ >, ( 1 I h ^ I ^ It o 1 >K i J t I I tK- .jjv^ fu^jJ 

M 1 til t^f I oiif^k'iiman to irrv (>t navveotsdi. '^qji.ssuiis uMaK il>k 

I . t t I i V 

I it t r 1 U 1i( t,iH t^jt J i^lj u '.f srik. ade jvo^ tL i 3 id .^i,,d tiHtitvLL-s 

^ts*. H\ M ^^t'.t 9"^^ o>i<\ <>t u anv oi the ntie^otide 

35 vtqw Lv.s 15^ ^ th> «,<1^ ta: I nvns. <x <^ mH'nu€ki?t3iLb which 

^vkkiiv^ ms^.t M Ub xlt n mi^mrs t> pah-uk^^i k in j;a)> (b\ i€\ 



5 'scNfuuiit ^ss t >ei'suL pnjtjija 3 ^ kjwhpept^l I I'ursi, an a^istw d!. d 

1 It n O'lMll k )N I 111 I ^ ^iKtUsitOIl Hilt H>1 3T* I h -J 5 11! -1 * 

ji, 1 5 ( 1 U I ) tnir iitsih^iri is iMi \ 5 paii*]-, nt."^ 

^ Us Xv. iU ^ X i X V 1 r 1 Jcs I I 11 1 

Thir pTi,\eHt mvimitosi to as.sMife«3aat ^ecit!'-^* vt^Kh iihu ^ 

25 Vil*,?. K i,t I ds, k -SultKJs <sf u 

tecv^^cr\ k>J sj ipRHun 

5 l;v iftvttl! k r t E*h f «. L ^ Ss 

\n "^o iv. d s<N 1 1 t f ka I r i ^ ^ 

* fa t -^t pt 

1 1 s« n * ^ t f I - \N > ^ M Q n> \ 1 h Is I ( 

X JK-k. i Is tl[!k Kl!;h'>Uli5 ^ IHi'VIVptl L. I sjl K\\ It \ 

2^ 1^ "^"^ ot i»K* V>- ivitK mmi! ^L£^ v-vji-t >k k 1 i 
k>lt^ Mn ^pd\p^xs<lLti *.viJ«iti^btiK^t H |\>Mtu t^^ ^( 1 

Ks> \»0)9s> )^}|K mm^ ^uiit si^qiKve •> hi. Ml u-!<.f *i 1<,NihsE>tjn i [ 



\ I ^s^.M cn -^5 i r )iu! ^ b<^-qt&;n;£ 

1 i ir I Is. ) I 1 r 1 I 

I i r 1] 1 q s ^ 



fcmi^lf litis 



h> h DS%do i!U{E<,du \1C\ l\-j>.<*^i \t (SM^v 'sd O ik m a 

jtiknita 15 wfe pr fCTsbh at ka\t tdvttts^U mJ vUt ii-^ot patuuNU ^^^'^ 'J^n 

J f^T 5t.>.l mrs tn TO > "vii ki v's, f i t n J { 

«w v f ( I s r ! \ml im\ t \ h 

m \ -ii. 1 1 1 T h s t I u ^ i 1 5 1 

j. qli I. ^1 u JJ L *v J r t 1 o 1 J I ^ u I 1 

I ^ 1 1 in u u n i 1 ! u If 1 I 

i ^ ]^ [\ { i hi \ \ t 

Lp vjjit u 50 3 01 a hUi \ ^pthM k ui i j t ii 1 

%h*th v«mt ur«, dt ls,j t iMit man > aui^ m > Ut Jii m kc^ %-mn. d^n J ajtJ k> ^ 

ftvi ( n tn reihm" LPurw ia-id <.ub<>Qt mows rdsUK tim<?iv ?*!-L«i?'-{b n-^ 

n 1 r"^j n i'* i s )UtitutJO'^>< Of toujsc m orkr i KX-^ru^t <>-i ^ 

15 pa ) I \ ftt ^■ihekr j\,nfKi 03 fx i\,mLkt>li t ^) )t> v 

so, CstK h h n ir *. K ajnir K ] fu n ) 1 t ) i 1 t u 

n m r 1 n p ii k i t 1 j s ^ ) \ m \ i\ 

^^ t U I -^Njb nK 1 xi i K i r I 1 4 nmssr ir 

I I 1 -x ]\ \ \ U r i T i.n k 

3J) \ r 5 r r d M 1 [ i i <^ ^ 

) 11 V ^ u 1 till t u "I k U 

I m n 1 1 r Lt I \ I 1 It. i % I ) 1 

fv i II t 5 iji t E t! |: }\ i I ] y i \ tK \ \ n 

k\ id^ US >t lit H\ le 3mv55 1«E tUllKt ^J^W 1 ^ « ll^ i I 

mtN?dks tli.it J>:t L. N>et kih r « f h> t n 'n,.ivp^f3 k itvjifc ^ \i m 



ds I Hs \ IV II ij<i^5d«\ l'^ '^h. V I \iL tve k-v^ it Mtt o*. r §33\ 

U J r >it ilKcl It t « n r< ^ 1 uuh K p lui 1 

\ \t, ot ifjk, im-tPK^ r T IB fr t. 5 f 11 :i 

li) k t J It IP \ i \ \ i 

t u t K I I i. i 1 

I } \tr I tn<.nt rt I pi vi \ \ 1 

§5 t>i TMiL s * n lianu t ml- bt5 v I i K M) t i 

ndi u t t tU m ttL six i>! putL d i<> a* >.r ot foil v t a«^t.\ ^id ^sc 
n n ] IV 1 ti ^ f ! !^ 1 1 1 It ( I }H. p ? It 

d&ct^m m kilMMm-^ bimlir!^: to;nrs$\'j k> Hic standard sndjscst^s ihas the -^nmpoimd 1^ 
ii J:u$ l^en d^^ctn£^fccd tlva in|b-,(K(U?i-?i is s-xpse^Ned n-^<\ only m lU^^vkin'-* 



smon?h muf«k\ u^stes. MtTkci cells. HLLcalb, hip|xx:ii?Tipuo>, TNfns^ aiKi H-A'^indurc:;^ 

s»ai\:0Ta.u acijvaisd T- cells, teass Ivmf^i ood<?< |Mrtcj«4iLk' ^'atcmouia, ik.U liiisa nme?, 
S tctjsl lu{\c. epMidymss, pJacmta. ctoikkK c«ns> relectel kidney, at^d yicris^L cratscc?, 
H\-F'HMv' uii^^icK- <r}ds of the siivefssim ^ useftil hytailsEsikn pno^scs lis 
■hucsViSL^' Kk\nu5k\5U^vi of ihc lissw{,s^ OT Cell Q'pe^'s) is » Hok>gi»;f»^ Ss^tmpk 

h ' f ^ I nL 1 1> ] 1 * r (I t u^s n oi . J -> k m 

rcpix>ductivc ^lyssem or si^fuktiaR «f cell ^<sw?b <lit&i«fsstadaa di^osd^r. Thus, tl^ 
jnv«mt.m pTOvite s di&posiic method ii*eJVU during at si^ch s disordej. 

which mvolv-es; {a) i^ssayi^ foyjtj-u^k^J p^s ejspreissj^sss kvd m escll*; m hmly ihM of 

fdhs^si3n'3 p£!i^ c!S|>re&s^OT level, whser^by <w mtmasi; or dsa-s^^-^ m Use jss^&ayc^ 
felh*s?iiiitjtt-3 gtfii!^ i!;xpsii?.<s>?<m kvisi compased to the Atasd^t stptt^sbn level {% indk-a^iv" 
d3*.^>i\ler sfj Use t^Eprtxi^ictiv't jsys^em or of a disoorik^r of ila; isjgalaisos'Ti of «di grxwth 
mi Mmm-mman. 

tS Axt addititm^l s&pssct of the im'tsntloR i% rt-latcd to a EWih»5il iW tsejjurg as) 

imlsvidual J55 ae«d of an s'screased kvel of folN^HSttn-J ^bCtsvity 5s rbc body 4:r!'n)|>rF!Sg 

ainourtt of an hsuh i 1 ^.s\l'is y \ \':H^n<s^.^ aiUagoju&ts for iht pressisj? 



Brief Bmeripi-km <s/ the FigMres 
15 Fi^ui^^s 1A. IB, t^Tid shf^w j^ucteo^nle s<?^s.3etK;c \3EQ il> fiO.n and 

d£^diiCs:d at>^s5K^ -j^id ^qiK^rsCc «?iFQ rolhs.t.««)-l 



PC LSMf'^'Ift 



ti S Q fO NO -m. dcMpUIC) ^^ai aeg mt. pu* am m\i i\ 'Us 

noa. 

i.q ^ N ur ^ L\ ^ilt,>< ^pa v'tm -.-iii i«> f i ; \ ^ v u H 

* I J ^ I \ p u X 1 ^ S Q I \ i , M L li u ho 1 f o n 

u hi iji S) n rs [ i ( F i \ h i i i i 

II iLitK I Mil s \ I ii. 1 t] •<, 1l •v Mi 1 ! ri I ] \ K 

* 1 I t ! IC tlK4 N < t'lilHU^J |5 r \ >i -IN t *\ 

IS ^ 1 ^ J V 216 ^' .IS t x\ ^t] i ink C 

^^3 bo <T w 8^ ilsc iu Jj&tJts*! " ^nunn acM seqiie u, 5* sk J'^^ avX*^-!: tlx 
r-v ? tHK i: L, ^ t[ a>pt)?r k t\ hujc o'^ ^Lt^. le re<vtij i& m tie toi is^asr 

l^ \ I t»n \ ^ li.^^l |i [4^ ^ I ' 4 J ij_ 4t 

r t ^TaU3S u N T ,s U( ) s 5 ^ *f ■>! -! K t i s tin ^uto >iim 

s 1 K [ 1 i K ir 1 1 > I u - \ h JO 1* 1 ^ 1 u ^ IT*> 

TN N IsU ^ IT t I t I 1 1 0 XJI V \ I I S 1 



10 

U ^4; thi\mifi.i 1 -4f> C-24> \~*:-^4 I ^4f> ^lu. 2 0 

s\j 0 "^iMu \ \ ( 1 1 ^ iv 10 - I sHv . > ptos^ip w r"•i;^''^^ 1-«.>T! 

nt .srr L ^-HyKi-icptjd^s t < i\ ti an K lUi J ,0 i c K>'1 st«* . ^ nXs. Uc 

y&l-'H iv ly^-lW to Glrs Uia m :2A- itui to K^-^^ 

Irp- la Sst^lrj4. ^^^A7(^ \o &^ 1^1, Cs 212 Fte I>r m to ihj 24\ 
a«f Pm :5i 10 M«?t m and It^X Hi^-;:?! ^^f SbQ m KO „ 

The dsiU ^f^v^osinl j 1 F gsuie 1 s^* a***'^ r4?|>r(r'>«n'sd m iuhuiaj tmtn t« T^b^ C 

\IV The L^ut^ii IwasJi'ig^ r^kr to di- foli^^mg i>f th:? xmm aci^j t ^ya^Gt. 

rta^^nteJ « f-igujie 3 aiy f&ble I ^ ^ J tsi<53dut. STQ 115 NO 2 or 1-11:13^ 

;4.Mv.ti!>£>. Fsumhejrd \-2fs^ m F j,iuf^ 1^ -t^d through 34^1 « S^Q ID NO 41 
r<>*UK^5 tX^v.nvnfit ^^Jtrtsfx-iPi^it-i^:; L^vstVf- wr n "^FQ TO NO „ x>j ^ N tx 

T-OU^-^ IL. [K V K 'hf, L 1: ^ > 2\ cfK "1 )(K1 i^ I ' , Uni, V ^ * 
\i>i ^ \'l^v k>" I ko^ist, 1 1 K «.s5-i>^ h^^' ^-^."^ III 

u-TutrH h ^ \ k j<r ^1 I KiM . . M! ^.^1 tiiri M 

R^v^sot Mil ^ . H r ' \\ ^ . 1\ Ho' 

fin , Vs M \ \i|x.< \t it, hK ) ^>aiK si .til 

3.S Pvk>,,> } 5*>cnoc\:; MI hi.xib^o H<>^«i,vr!i'^ kMolusS*.Yib aUL Vi^S'vjt ik bK\-> 



*if*Min SLQ~DN \ hit, % das. t u H% ^ |u i cbiu ».DN V Hk 

TMe ■* khXA t ttiroi rix, |?r.^<. it ir\ s " c\ d v\ t 

ait tnr- *^tx\lm oi tK. umt or » I scat i ^ "* «;b4, \0 

l^t^H 1(5- h I 1 rt uit 1 M rn Jtk. a i fo-lb*>le Jvul -^pnerr 

11 i p. I It f 1 r tivc \ lui'. Kl s '{'^ I vts vai * v\t*vi 
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it) nvil 1 <sequv 

^\ In 



t I V \ 1 ^ XI. S.I \ i In U I [ I 

sioe».)l 1"^ V"* %?<^ur^t I Ht. Ti or ci^ v { rmr i an 

jFi-litij t ut I al % \ vttjU n».m|!: sixth** w I k tm i { K As Ai^t ^nov>n in 



Jit LktJfc i\< < iJiU ".ki K d^c t. >iu ? lU^ I nilv 
PL it 0-%. t ui.1 tt.i- e^ui^tKi. I tv K d V t t, t \. k ti 1i (I 

I'll U n a B ik ht,K MtL ^ Ji udt\ k 04Us-i 
r^-uf 1 % IB ..r^i' C |M Q m NO j xm^k >.ik.ii \ k ih >i bt p t l it n i 
r xirt iwll *4i4ia 1 oiilv|>!.fftite Ba\ W btattv 1 u>>m i d -ni ^ i 

H I K StQIBNOi w-ss Usv >v>iri, f « DNA hb a?\ dt. i i.4 t it I 1 kti>. 
I ^ f [ N V n 

1 1 k 1 i T 

u 0 s lu ? y ^ ) HI i 

\t,i au t |n> c^tett r p i 1 s, 1 hst, il 

pt *idso d )j. -^ctivdScJ 1 tl t ^ nf r s J |, V T n ft v 

K ^*^EQ in NO 0^5 an >|x.ijts:,aiU ^tl \h t^i^ i piot slJ 2t. ^ j 

iesv t I i£L 1 \ StJQ ID ^iO i i uiii i ikduo-d m>l(^,wl«« ^^^^'t^h^ m tn. it 21 
y>i. lit .ai a. d -^L^ ^ I tie C< \V4 ^ j.K?tt,i£ t StQ ll> M> 
abo ^ r d t al t-* hu -sr* 3 ilS Mil hsl itm I i-j nuit bhi i kt S 



I 



l\ M wvt*i aiid ilikt 1 pit t Hi 

witb- njgml to cells tsf tlie fepx^dtjcti ve systsja 

t 1 ti y f I U ( J f \ >tpt d t > i 

i ut M t R tih viH pt.nrt.ii U i f K r i 

"*0 t u TKa Ilk V n {'^k \ kt ]i) It i I \ -i 



ii hii h. S}<p(itt.i^t i th i^i>frtv1 It. w \: LusKnv ji ^ .^.usl SMaf^-M it i it 
kv^aioi lilt vk-siii ip? ^ne fit ihs. ^=.v^xu<<>'{ totrn vf (K fpH.mi3.\ ^ i i-. am 
thcfeXiOi-iLi the «^ gi^feptiJe ar^d Kg« mng tif ire ^ttlimmt ^ v*t)i„ 

Si I f I I I o is^ s I ,1 1 

1 tt >. 1 t N ' X [1 1 ' N U\ i \ U !. V. i S 1 I S I 1 t If 1 j 

;.<,<giV \ l-\ \ lii s \ X I t j li 5t 

pioi-i. n Mf^* iMjnnuhin ct b, af^d smu n^a ix'^h tk^w ^Jtreit-J prc^t '^^ v^irt tK. 
^pv!Ki*^t,s*\ Houevtr m M.xni!i. dtix iji s !i>0 sifo >jm i'^ not "TtJR^ 

\\ I ki 1 n>t K vk n *c v|\ I \ -> m ii. ^ h lit mtfiiv kk -msEiSvE bv 

1 l i\ i f II ] (1 5(1^ Jill it ^ «iuoo 

>. ' 1 o I I ^ I ii\r n \ \ iw.[2.oai\. 

^ i\ K i I 1 1 LU f I 1 |\ M ! „ y 1 ^ ^ H n 

30 \k K ■« \ V itu <t j I I }i i ] I SN \Ui I \ 

Zi) \ ^ h\ i 1 11 t 31 u. s {\ I I ■> \ \ -i L 1 

n 1 ^ in xl>\Ai i(£ I t Ik \ f 3 } 1 r t t 3V I 

ol ^ n fOU 1 s>. L j. 1 1 r 1 1 k UN k U 

1 s irx 1 hi xs in> u If i in bs; -i^iiv. DN^ 

35 V ^ V t K to<^vts3i\ u3xa ir ik ^x«.Kt mv'i. k sm,ihii\ 



|:0 fN-^ ^lMi.v A srM^^^v^■^K HUM t J? 3^ I k] ^\ 'ill s-.sk ntc-l 

■AMOin t*->e ~\>Rfk V"- uto I d iMitvtsi n 'J U 11^^'^'^ -» ^ di^^i sun) 

ofllN\ sdL^ii^mRW Oi i 5,K fui?^ ^ lA \ yj^iu juhT --u \ and 
is^mj^ic DNA ok.^fse^i by dtmm^ ft<simxi^ *.jnntteivsll> The ON ^ i u\ »>t 

wh-^ch h&'i (s^nx^vcd: fs\>m lU mtx\^ ^mutmmtiX Bex. K^x£mpk> 

Ot auHSJ^t ; > i r-N fSi>>ki,i!^Os lE^ si^ku^on K^-^: iK-J R\ -n-.\r--.~^il.'- ^; i. ,tv)i.* j-i i !■> .>i 
i« vitm RKA UMHM.^E'^r'^^^ •k?!' shif DNA molecules <..f tii& |>rtH$?^i s5nx;?«liiJ5? Ld«le^l ic 

situ ,1 i >i\^ 1 1 J ^ li, I op I ^ I n <■ u V ii nosit i*v . I , ^ 
the mk<.>t d-. v^H-i- I 'lit. \ ^ -^O-As 

AU\ m^W\kd u^x. 1>\ K £Ui^K\*«,UvS «,om[its ^ tlx. ^. l,u ^.^jot^xt r i ^ 

In ad-diuon, isoMe^ aycfeic adsl jtx^kwsk'H of iIk 5rverJ«»"^r. .kIli^io 
^^>lectik$ ^<hiv;5i ^xMT^pn^e v^qyaf^^e STLibstiiiitaMy clsftoem fmm \bos.f: dcsented show. 
biU ^hsoh dii>t^ ki lii^^'iis^riitn- of ds? ^esJRCtSk.' code, std§ escfsii: 'iv?:' fsiUisiJiSm'.^ |>totsfu\ 



-yi Thi !i A^ii U W m tm. tvsr k sk Jkd m Ik j.ti, v u ai,:^ K d^si^iK, .it. i^.t 

ti m^XAu ^m^t lb*. ir:\ei3Uai^ p,*;!>..iatjs .sdslcd: niidvK. sivid moU.iik,j> touHliti;! 
p i- K X s \ \ ] fjik 

s 3(„ |i- t f i i ) \-) \ i K 

tit j 

fSMckk acid osjlecule having a seqtse?3c« eompk^ieiUEii-y 5o o?se of lltsj iibovc. asxjijessees. 
S r 1 1 i \ \ I r nt. 

Tb^ pn.\t.n I wRUtm mnilK. din>ivvt.a mjcct ^il > dih^ iKf!. wni 
'H in\ ■) tK Tii^kMJs^ ^ qm. { iht 1 Kair *»^» lii-Hl o tri i c In t r dit. 

In si^utic^ tt immo p -^>idt^ t tu ctid jt%i iiiLk-^M. c 

n t ^ 11 V d UN tK >\bt>K ">\ n H lAHJvIR 

!,SH 1 \ ^ SL V^^^ f I \ I I I \ } SfQ TO NO t 

IXn N y M> -{V ^ ^ 1 Hl^F^fi Mt,M> 
Nt ^ HI M\ SI IP N 

f 1 5 i IE It 1 T I T I i I 

1 T ^ r 1 i\ ^ 1.1 ii} I 1 i t I ^ 1 -1 ] I Si \ I t i 

ism^koisde ire:si:dsieA 10(}-500:, 2tX^-S(K:s. 300-300, 400-500, KK)-4eCl 20^M0e, 3O0»4«}, 
' Xf U M fK UK I )(> 



|T<s-ti.T*.bl>, M k'Ast *jkmr ^M^^a? m Is^gtl^ ^ihtch h«v\- uvs r^at inclisi^e. tiy* imssta? 

^^ 1 ^ ^ IKS . ^ N at A ihl Q m NO 1^ By & ka>.xnem .il Ki^t m 
H) V iiH ii".tv i\ U 111' nik\~K iLjo «! 

"fy^ih^-SK piAJhwas, mcfsa>,jiig ew^diol pTwdiKJuoRv brndisg actjvu^ ^itmJ^its's^g 

xsv .n-uMoik'!.s.r\!U ^a.kltS\ gsjciOTisr .^mi^KxIv wbch bind'* a itjMt-vJ^tEJ-C 

5 KfL'.t iHi V ji, lit i^wf? •^t.H^is pftsenr nn^ul n ilv m >xik -^(k k ^ \ . 
Tx>vx ^ ^^> ^ ill' OE>L nwi- s^f i.k-' Jn|\nMR;; Joa ixrs o! ^ ' ai i ^ jfx n\v. 

h -iL MxfdjrKfiEs fix; ]>, * no ofbk i ^ is,i5«- ol J^k. Jjiv^^U a s l(^>>. 

aju^s^uuvKl %x>}duev \ ri-H tn \la 3D, Scr-M? \> I e K^h-^h St* Fto 9^, Gh 1 ^3 in 
35 B =i \i g- ^ ^i^ to (it!.*- 146. Pr*> JO t h! 1 y . i .Is T H k> 23" ol ShQ ID 

NO:2.. 



worn m *>4 



If ^ma u its$d!5mi h X xJ KXi tic V m m ^soi cl 1 k lI ->t I 

btiiis L r b<J.A it\ i s xj^nn ^iii t n t ri i 

rx> Kibi alp a ^iphp l^u r i.n k. ^uph tK >^ 

1 1 HOrt Co ptifc, a ki^ aul iiv 1 I ifNK IE lit. r ku 01 

^ i >. U t uu) r n. I 1 M H i 1 1 1 1 t'^ 

II t t \ s \ II t 

I 1 i 5 V 11 \ \i 1 K n t 



I 



^ t K I I K I ] 1 

t f \ H I [\ b% ^-^K It \ ji<?v % h T^i tf\.^ I tK 

^ i the ^ It j1 Mm X tun.m.iu:^'^ % ustd ?o n'^M.nt ik dbu is V mi, \ 

t(.5 ^ IsTflPki li 11 11. 

^ r I 1 M h r t t 1 r\ 1 t 1 tK 
\ I i V 1 It 1 



I 



1 I 



Ml t i t ^ I 1 

sir 1 L u 1 t x 

m<Mi 1 i- V t Li lui E It 1 u 4, I t r It 



IS 

Table I 



Table I {tumtmmd} 



nn \ i t s k vnKd sLXttu m ng.>^ * \ ) j i i ti t i s 

1 d !\trt 1 ' J.^ I ^ ^M"* L }' Ml <. rr-^iMi '^x! s'^ in I >> "^^ 

Ds.ii'^l'-. ' oi^i 1 1 1) )i! E iTU { xi ic-^ 

sptrr } <i \ * ■'i-^ t ^\ 1 i t t 4 1. > h \ s ( 

I » V n r i \ s I I k [ ^ 

m -.nl. ^ [\ ^ ] \ 1 1 J I! 1 i I ! 

^d! m mcis mml imkm. 

^Inmr j( Fs^ares L\ tB^ aisl IC i,ibbO 1t> 1 1^ cokt^^)., ^x>hiiu^k<.Hsd<; ^^li-^i 

.P\V ? Hutr.^ U lb Hk! K iS^,^ 10 \0 ^ 1 0 

1 'Uk. im «i ■>£ J 1 Hs.Mid.i'v. ipu f> * I lie ) ai-i^ ■> 1 1 f*K 

■^thfL, I oi\d \ A^<,lc>\ I. kr <\k ?v psk ,1 , 1, i»i I s j] 

^ ^^1 J V li ^utiV^iviAl I \ \ 111 » n * i t hi li i 

%„!S^f^l vk-^^v un Jit\dn h t -tt Li>{ '^'^Ji^'^ 



14 



Use'v li&KX ti<i«"*, vftwb ^\mpa pro^is th:^ \TlULlco^£t.^''^ S~Q f 

matutk <o }\, at J jiJJ'Mot^ 1 ^oi^Uv-Tkc^ vcl *. t^o^e k^vXtne <^^<^U "^t* 

Ik * K ^l < (( St tU*<> ttJUC ^J*, J a { r"" ^S'*^ ^ t<iu 

sequ k t kx> 1 K n.nit pol\ k ' I * v-- i *>s: 

^)ltnt.tl tvi t I I THk 

25 s. -^k\f- • "X ti^x. J lL) 0 ot ti^ai <. t V-.1 \ vk*K t(i Lp' \ (cr . V tr m 

t\ f^p^ern n v^r^n r i n k-r l ^ ' •, k i'-^ rut » k i v k 
M teptk kT^fK-r \^ UfMXkpk>uiv d k kkmas^w^ nt i 1 ^ 
DOi^pqrk \^4ji^^!L-,f A\ ,x u ui 1 K s -dH £ il akh n ^ 

^k'^LxlCl-Ml^t ^ to ik^ed <«V ^l^t^v a Sitoi ^ t> ^^k iil>.iA iki U!„ 

kXi»v oi at VKsROkNv. ^\ i-iTp.m . u tc»^nk^ V Uv^. i I ll 1 s 

Sii^'l v^tums ciude ^ >nc pnidui^ed h> wt-tek ' k e <.uh-». luuo dck-Jsc^^v or 



PCI tsmr-^t* 



sisun'.jsjsit-iil ^uhvi «u6>.>rs iltMiff'^s c>t -^JJ t n"* F >>j>!t>5,u!h ^t^ vrTi^-u luo^^ iV^v s^tx. 

M )t J r 1 rsk ^ I f I 1 ji t 5 1 I J ^. 3 r H 

h JJ 2. 1 I t Lv ctvc \l \r 1 N J N _ ) <iU ulK'-tu 

i '^ir 1 ( jt I ■^1. d t \ 1 

1^ I 1 iki n li (fi; n i n i r-^p^ 

I'* \ 1 iOt 1 % 1 c !. i ( s ] T 1 r tK 

I L, t > \l ' ^ > I tj k Ji i ![ 1 li 

r }[ 1. ^ ji ^ m t I ) 1 31 |.> |vr 

I v3H;v. K k uptiL n u v^|u Jk* sf-Q LtXO^ !v 5^ ^eiU^ "'^ ^i^'ii, 
15 ShQ ID NO^il'i ib'' a *«;qaerj»x v.'*u\i<'3Sg tht, foHt*^ui ft ^ fi^hpe|\sd)e hsiv^ng 

the kN'^niplti^ amsno <S4.iJ ^i.'!>.Jiix m SliQ ID \0 i t^,-epdrg: th*. N ^ ^ Jtl E::&.thj<>K3 3e 
U V pti^UWB''. T'^ lO' v >. ^FQ ID NO ^< k I ^ ruk <(^tm wuesce ercicsifejig siit. 

to ^ iS5 SLQ ID NO 2 i^J^ i t t^^leaisik 'veqisesi^.,. t LOuLig t^e Sosiisutsn ^ 

iCK)s>s3ne'0. n -VTCC Pei>fi\)t Nc* ''OOH^) t hut^kftid Hqui-ni.^ e^j\«K'*J?ng vhr 

(^M--*; nk s it."\ otnp "meatJA to atsv of rsytJwsnic 

r 1 ? prtkf (K t ^ •> ^ i dl K^- p^v^, 'A she 

n iM ^ S*,t^^.( L 1 h't kJ^ i-i ar-i-^\<!: ot <.i lyQi'fimce^^sndii: 

(hi \ Ji ^} «w>f i,M *s.x^vt, Ih , jxU. Jki^t'ijsk «b3ch hybrid'xeb! doe& sot 
b briJ]'-' uTJik' * t £tm l3\b outiK^ i.ord tort. Ik <. p&lynisoieoude h^vmg a 



5 '^h%h cotitdin<* iit ka^s w iMis -ssavarA^ mm k ^id &ah^i ttEUor but lot . lors -hm SO 

5 0 rK< !: r " J J ^ St s 2 ^ « ^ i U ^ - " ( ^ ^ o 

W 5soUte\l BIS kK acjd iiioleculc<> tf th ' p^^i'vs: 5 « n^s St*^, *ind kni?; oeJK c*j>RtiUS5 ng Ik 
tat v&t If t^ieu kn punlixlim uf fo^iiswm =i pohpept c?r pemuks ^on^^^idn: 

2?) .dCJSsc^i^ ' a rKter^E^'^ nt^rko^iJ?- <te<|ueRC« ^fDCiktin^ ^ Mkvta^ir i peptide 
mTFwk&J th<i* tht Kk.bt^«i,.k cs? r ilK po^>v »i>l eoti?k %n ys'RtK^i^ it iJsc rc^cufM-c 

"^HictH'fi? cxtvf* that pt>jvKijekmde *i«5C|53ji*f^e m^y nv^h^ fei i^p fivt t juii^^kr*' 

SS d A^'st' ' 1 * dii^Liv Li. 5 <, !.o^!v\ Ne.-urtKt' up to ot i k (.otad^^ 
!^ I V - >.tv Iv dtv^i. ot ■<■>. uu ' V ifKUer rukovik'?? or 

t |triferu<i^3 miaitt^r, 's.lieUiGr aR\ piSrticKxar nisclcK sjsjd mokjcuk jj. Jt Li<« 
M hft\%* I Fc^u I \ IB «^ d ICv kr Ki the nucieouJcs veqwjKc of liisr JeposUeu 



M£si}mniiitc;i< 2:482-4^*^ Whm mtti% BrnVa siny r>?i>i^r Mrqueiux aUgmw)5 

5 ^ispam to detenmm whelhei apaitscular 5«a^uesice fo* mssij^aci^. ''^^^^ isfef^ac^ to ^ 

sluf-T) Mit.=:'txi v^iuc;uv« arc h<.'-;b DN-K <.c>.)u^;3xcv \: RN'\ Ni,quvs s_dji ^^t" 

til E^^^t« fctv^« idmlsy are Jklstfm-Uaitarv-, k>mpte^54, Mismatch Peaaitv^l, 
imm«g l^sjalryss^O. SMik>rajy«w Grmp I-cngtoK CBt«t¥ Srore-K Gap 
l^na]t>'=^, Gap U/i. l^sativ 00*^, Wud^-^^i Ssv=^(U ^-^r ^h*? 'm^t^J of the s«b?ec5 
S?) ESMck^j&diS SiSiii^TK;©, wh^etevcr m shsater. 

If TS> «?bp[?ct "^fOyrrRf is &bmcr l*i^*n the <^£JIK!* cc c*' 5 r 3' 

?ruikVJ4c>nv v^t tx^^. mH^'I s4,QjJtt ^btr ^o.! i ^iv p-tvx Jt^'t? hu v'd'isiect 

h-.^-s^'uv 1 V I I il rill r jffh^c >,r ejuai. hi lix 

andJ Lis: vuh i h k i a ^-^^ \ vK uu) 

b-^scs^')^ UK- yiicn IS* K WIh } i t i\ { ^ 1 t N 1 j)* tti i-- vk!v * H 1 

T«:rsif$«s f.if ?h>; FA' 1 >l sOi|i.^ik^ i it 1* ' A l» ) > ii^u k ^ S5i 

t5ti.ro.m(S!:a-;>. U) ail M. x''! sl I'l li X- i ^ i ^f> . i i ^ > vvt .ji 

i>se^.? tor lin: ps^sp-i'.-v.'^ ul t-^ix.\^ it u\s- rtuvi C i]^ I .i. o si «■ x t jnil V bases 
«f ^bs subject ssQUtKL^, ts [IViVt-d b\ L i XSJtJL .nmLi v^hicl Sfsj toJ 

adjustmf Ihs percmt ittettv score. 



^.qjiLfttcs M.> IQ't IV "kubtiactfid tmm die perss.''^' *de«t*"t vt^ts ^.al^balxxl b'v she 

_ Lt. K 1*^ t t " U L\ Ms. >.t 1=: I* 10 

15 in itt^K ihl Q ID NO I ^ OS io 5te: auckii, ^id -^aetiu; ai t*w: oeiwit&i i.f>N \ 

Kb n v^ T il IK. virion ^3 K kkv m >. t s^i k \ i o i^'t! 
'^'vn ui ' \ wem Bkn araJjsi'* ^nait^ foil ^ mRNA expressjoft m 

t ntJ t K ^1 ^ ^,.11 ^ lHk s 1. h i j-'^. V 

M n ."^ UK|I> SL Ml S( tit .1 1. Ivdsc ..Ll'.L >i . . w\i 

%i J m t t *1 1 ( kht'^JLti iSil^iJ n dtUi ■v 1 i 
'^mvv.K Ji.<in<.a \> dj^ utEvr>. ni mas.ure foil vt« j poljjNniss^te esf the 
35 ■^o?)pat£?f o thc^ prfc'se'? anhsMts ma hri^^ng actn m so t scjivln receptor. 



u dth^^Lt I ^ s^u vu ^t^t w] 1 bud , U 1A!L\I 
ip 1 H Pi pH -t^ t d \ "x ^ s n 1 filni'TN •^i i ''ti Da 'a:; 

O U i A1 < M T l\ JL !1 ^ 1 it (L 1 t ^ 

1 l^» '^.i ovvi f i * ] J dL 1 i^i hist V.U tiji I ni I 
f ^' t V pH ^ ! V. - n n \ ^ T,A1 K-n ii u r i.^ 

IS *luoro<^*i v|. * LitL V 1 tSivd assd i^'^uvpejisJ^.d in sdubJiZsaisii butter O^s^ kiM 
Tnv-IK pH ' Of ^ ^ m^l N^C , ? mM GDI \ ^ raVI ben^^sdist, ^ tnKf 

^dU 10*^ gK^erai). and genth o i io h i "le^ esll hs,«t^ .*rs mtoatsced rntci 
2^ *?I>S> artd hojk^ ^{ iOO C k^r K> min 1 be rfisi'lttrg ^ ftmits Uh^k^ mi lascn 

«r {J 2> >. r«.vam^>ii(.te Bnks^rst R 25l> dij«stiiani-d dir dt.tai si^Mi U:K^^! vn^uaiized 
25 he toj ua'K'>i o a ill s h K ^ J 1 Li I. c i t L'*^'^ N Lit tJ>^J 

N T^ocN \ I ?n<. >i"T.!ln 1 ^ti ^ 1 lit 3v I n 1 ti ht\ !. ^ ^aMii 
rt ^" T h r>> us ^is uii _ *f nit'v i% W sr its '■u^o^^r ^"r'^ii^ 

is f f inntinh i t i h ii nu "s uv StoefttI Jos s««;us4(iiig 

fr ll ',.1^^ "Hu* s ^ Jvl-i\ -I. d< sk 5\-^ 1 r I Ml 1\ ^ v. I 

JSN N %li j4,5Sfe|3nd s ot \ uVikiK n Kt d um tn<. i ^ ii\iL 

K-»lijH.ta*.ir* < dct^^itv s rn^^i Aph xp^vk il^t ^ so 5?'<thih«Si. ^j* i>^^ b n n 
■u.r \ «r t w JijHsnx ii^ Hut ihevl *>ss w ^ m 4 d<^-v -def::«Rv^nt uuRssei 1 Iijn ^tiiiaugh 
35 die 4egt>iv ot dv>N^ dcfv^duiH a^um need 'dfefliu-sii . « i^M oi ibc fall -nmrn 
¥«ir«:f^»t<iv>j\ ipum peptide l-^viis,;; $>,^|4iM:^iit<i ^snsrv 1 exhibit xiiKidnu^K 



ard pr^'t s»tb]\j iiiX ni«i?r«' ihai <.hr«ir teMolJ ^^m^-s Kiat vi to Misf ■x'vrjrrvi. 

33 ft *i V Bit \ Rsfih d pa h ir ^\iJ m a ■ An '^^ 

sodit^n-^ nic.^. hoi ^ h r vt. h t i' ]l'>\nt n a m i k )iv. ~ii •* >. 

1 I -)<s ) >-t ns. r il >( f (ir > 1 i iti * rt J 51 \ t 

i^i * t i^v w CO uf \ I X xK'>5\<^4< I \ c^i 

^ . I 1 I U % J \ mL\ 1 U u 5K. m Rl \ kit fkUul TSH 

IS Ot LOU V d ^ * £. i ! s ^' [ji^ gemk os?d« one otJiimt, nL s i iK 

IB. and K (.VfcQ ID NO h ^ n ertcinile 4 ^>^>Kjp?iu^ luvmg fylK'^irv^ kKEjvju ' Ir 

po yt^pi de "aiU be ck-Ar lo the <4/iil\t.d mtsm mrko^js psrtarmiog ihe ahoT.<j 
ikjvijjbixi .^t?rnvin«,fyft it will k tober jffra>gri*^?il m n-t ^ Kh^i Uir 

25 n h mAfc i a:^ m d syHs5:imt3<.'*r\ dut t^iii t Rn, kfcelv or not Iske^v ^> 
Mi^rfivjju V e^^'ev pmien t^nttscn "xp -^^f " ' ^ .•"phanc snuns? stiJ with ^ 

Vm&n md Bmt Ceft 

^<^■"tlaok>gv u&mg leJai^qye ■w.-c^ kai^wR art im cspre& ssi» g«ne vequersc^'. 

83^/01 nsclesc !:od5\c 'vcqiis?aceN hiuch mie(hoJ^ cm be: u^wxl to con^^ruci 
35 e^ftrvMon \TCto"^ i.?^i.^nir*g «:hc pohisuclsotJdes §he mvetitson aaJ d|>proj}«aS»; 
it^*5svTipTK>^i.>^ and 5s.it!^j,st?s>n<^ e<»TJs\>1 s^sna^s Th^^^^5 TtKilms ^s^c^^adt*. fix e\<jmpic. 



UmI"- Kl I < ^'^i \ u i\t ^1 fpdun Ij til ^ 

^ in 1 n iK i 1 U n < H 

iR? X 1 V.E 1 r rx It 

U t tt u 1 r J 

h i 1 1 ] I i ■! n r 1 I 

f J. It I n t d tt\ w 

( I K 1 1 !x >} Iv rt. rt h -i t'it I kU <1 1 u J iH L 

Ik 1 1 ll ill^a ^lihu-v^tv. i t-fti^ tn^, ei.'^ Jus u. i 

T* \ 'XtJvmj.vk I m V fCH «4 > ^ v«x w wrs^^ nmg & stlccub ^ m>^r t r 

^ lut 1 J, ti t K 

V 1 3 I ipj ^ tt, 1 1 t u H is It -i ^(^E 1 

K ih h int. ph IsriM i L r t o K 

|;tOt>t SN 10 ^^ lien -^i i t t.t IP 

K t Ot^ r i ^ n t 1 f k I 1 

1 It a t )u w utl u H tilt 

1 t 5 \t s < 1 It 

tiJt 1 ttX) 'i**^ I fvlsKMt t t ^Jif II t 

ti<iiE'»^3pt5t t s<v 1 5. K o«l?»m\t>» w 11 c^. I t H ud a tt 
4.0sJo£ itt\,r*<,S, It aitvEat m d^ffiSTI ^.'Ju ti IG\0 I \ t) 



^nit.'fn-^^nx^s ^m4Sai>nim^hltl•^pkltnurmn^&^■,,■^i>.t-$.^W^^ h ^-ihM Si*. Vt-ii-^f vClK msjoi 
V^^oiN psstcmi m use ■'fclu^tj pHF4 ?, jQFTO rQ^tjC osU 

^ tiescrJhM jo m^r<!> ^i^MduJ kl:?0fa5:?>r> Tm^uA)"* i.*ot e^sirpk T>«\l^ et «s Ba^u 

hsive beer tsas^sesred in deSets ii>!r ivplik,e ^-^dcgetSLiis*. gevieix" ni^tei-al t^e l 

viHht^<! se^^ucrivci '^rd'^n w iRcUiNii? |j8aetjv nsHteridi g beic'ulni.kiuv p>>i\ KL)k^al?^. 

2:S .n'^^itKu a,nv \% iiv. s ^.lI ^AJek aUfv ml'<i i^npith. ^ k i\nx> rohsuun-^ 

' ts ^ K * E tv I \ I ^ l^ \ M V * 

? i ij / ' s ra N i UK * -1 i J t e xO*«Rf^ i** each ol 

I>i«? po^jpfff tsde st^v be expfv-^^cd m a moJdkd jotr wh as 4 »u<vvOn protein 



po\pj n di. TU i&Mii OR at pt.p$idst ma tt 1 j tk «n'^ff u r or- 

^^i^i^t tf* mp me <^ d tac im pu* *<ii,ai o at ^ o*t*\fcjs a ^ * 

^ i > n ) (■ T J r t I I 1 ( t 1 « % t \ ii ! 1 I > 



U J ! K C L i ! 

1 1 t J. <.\ s n 11 d I J Ui ^ 1 ui 

i i K o a t r k> ! n i 1\ 

siMi (111 n>> !i\timpL \%ht\ iK isi n pn tn •t' i s he ^jg'^ ;fer 

inatnj^ ^K>^ r^kini < ^ow% o ^x^rpe nam r i Mt n '^ih.h »i l. ^ "it^ 

*.5?.rt ito'^r ^ ovdr %<.Up Hi. t,h'xjn tta^.o-H <. i th- n t rh M^\i 

pu£ ti^^n l\ \t a nt> pFKjxirt n\Knl\ r r i i i r s p j i n 

n.riUsf»j.i I X ir <xU v jdi H<*s^«.v t 1 ^1 <.i i i i 

1 s I kfui vuht t \tk I F u ^ t 

v». T « a t 1 r 1 \. i Its n ""1 * u li\ il t 

^ iU U si L I T ] u I I V i U I. 1 1 

(M ^ ^ ' 1 K s Ltt 11 

IV (.11 k i I 1 V L v,vh d ^ U iU>l 1^ \. 51. ^ 

N k f m rrr b oflji>e i^otstd b\ t is? Ldxisl \ o i iti^a ir>r vod^^r ^tc y % in et\ei. 

\ It I 4. ! i f i. 6tL Hi \ t X I t U«Tl Hi }5 J U !k y W K txl N A i&. 



M 

S kciudeJ withm the scope of thi immuivsi mi t<Alx^mti-^ |ic>ljipepitilis;>« 

1 1^. vkI e^^ srai^nifniN. vsriaais Je<i\aii\sii md .malogs^ winch aiti ii3fwr£*it5.ill\ 

Hi 0' ris?T\T>v> ^'■.>r\ , riH-ii ^ i '■sl!^ ^ ok \rUH> n Uth' tJ^iv^ 

vl K J s ! ■, Kmv ^ pvHti f a \ u 1 ) ■ I, t(v 

vu v.XK.i'nv i< Ik ^onavHUjot'iv nt ul e.-'vcru ■•ti aj*. ^^^^ j^^atj^J to ^.^ih-s .'loiv^^ - K 

i■tbDV^;^ OO.lYSTiCpr,3a-SS. 

j^^^^y^HK isHitid: ar p*>hpe|:SKle ^scparaii^d tnim mir^ dll of the i:rtxf3i.»5!un|; maiuj lu 
ix*^vix-miic^ hsst: bren pmlfk'J psrtkilsy or ^ishstants^^h frons a KLC^^^-kb^'^oiiSE htsv. 
■sUSta^iTjai y ■^ausViJ b> o'r'c-siep mc^hi-id dcsicnbed bv Smith md JeiiJi'i^Ms %£.Vs3« 

tJ-dS ■vector uomx^Mtjcm nvit p^^^r oi ruturai eitvsniRn-rr^ l^outcd 



3mi?ouf>o *>jMk> t-JU K t6iiiJ!l3^.d Ijx^ri iMtJidI m av.-oai naiu \Us^\,\;n jmu:; a it I'^t.^ni 
' ^rtbodic-. oi the mveautJti ^ht-ih ttifs tmnmlv be ^-^crac^ and iti wn;: 
s methods kiKJwn m tbs art 

i> n u V. ii 1 V ^ I ofii. ti(-,$t .Kn'cK !ii i*^;utiL"* ]\ IB An^' U (SIQ \D 
I V u .V I i I Mi ' 

t I, r f 1 > 1 I (. t 1 I J t ! I 

IS 1 pt-^j n\ ^ iiH] ^ 1 II I t v\r r tKi 1 il V.U tst 

r i do f vKMb tt * OT ^ r Ti n IT 0 ► fi t 1 H\ \^ \ > 

I \ \ \i I U \i [ti l{ t t \ ^ n 1 f nl O R t i. I 

XI - ^ t> ) !) a i( ] ^( sin "I ]s 

?5 liii j>^irii.iji..ii s '^'s.s iftr^iiS^^t"^ i >f ^it i ot \t i i ~ 2 ^ 



IM^ ^ 4(. pi { U 2-* 120 \i< } 5 mi 9k. h ^ s.^ VI 40 

M} m 2.5 mmiKi mzkm m%mim m im0i. 

m-> tsm.t tout f)\4, t> fy-kt vf al ^fiifewfs oi o'sst^tsi ioh7'«"\u 
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Tf> imptwf ot Alt^T the dwscfsjsstic^i of IblhatatJii 3 |x%ptspitdt.'^!i.» jsj<?tsm 
in ih; m cm be mcd to ci^ai^ msv^i my5«t^E pmi«?hi* or muse^j-ks i^du^ifsg tiiEssk «>v 

I \ U ■> n I i 1 ^ Is 1 I J \ N f 

IG- n'.'i im^ 1 1 J I ( t I i I 1 ]i . t . 

JwlKntin p T I r I \ I r i i ir ?h t 

4m n^v L{:i stis dia n <.rv>< Wo. n in. ^t. l i u ^ ^ 

iS i niduv tbd' i"? m4>r« ea<^i ^ ^Eto^i. v*! put t <ft fn m hosts vwhi< a* krjs>vi r t •> 
a^i^f 'i.vijulaj* N iked \i K l t,ad ^ \^ei\ uf caKtm.! *,uH<,'uwin3aH «. 
t - ti Jxt i)f fljEre mas ^ J posti-P** (>n aii^. tme' a tc S^it 

m.id ^leiwrt at ths ^evoxi .x* Uior anv t« «,m -^ksk* \ 

(immi 

%l in 1 1 C's 551 tK StlHltd 1 ^ IptpuksK^ 1 ptMl tit H 

MdLl ^ t tV K * V ICkrtJ >\ TK Vs Ml 5 I Mt 

U4*K'SM s<vs, IK trv^vur " t<h Kk it - * r .t i 

O-f -poiuo fr^Ts-'v! ov.io:it.iL'iii 1 1 cn.if^.ci'i jtvuno jL.^d, vLiJk'vvs 
he ph^4 (. ^ '^ue^ i^ls^i >.^^ ^a] -^f u jla^iotii^ bL4,diJ\s ^<-<\s,4 ^ 

h ni\ii»mm\ ^mL\y%i^ «f the tvva N-links'J gJycasyjaibn stk^v aRil 
A*.r-^59H>noli3^J^ti5'v-l w^^j; c^.sji^u<-?$i1 ^'fv- JsjCrtK-?" ar^U asM^-si^ye't Bi^pm.^ 



kes. Cmni}. I7^;35^2~3S§ {1991 h. A.s itescubcd it> sh^ anaiysi'i, disraptioR «>r either 
i>T h<.i\h of liK N-linkcd gjycfssybiK^R <^nr? (hy tiima^KM? of Ihr-y? aj5(^ Thr-2&^ to 

r«s£sit.s £if ibesssji-is; sftjdy si^ggesl ihn% ES^^srtsoB (3f tw^s ammo m4 residues Uystr^e assd 
5 k;ycme> betsvesrsj n;sM«cs asid Cv»-:^ of follsstalin-l ccsnpkJtfiSy alxjii&bej, sts 

{T3hib55s-'i> jcu\'?^^ ^Mt FSI-l M.vin:'tE-)si tri^m r'K- pilaitm', wel^ its ability to ljm<.5 
act;u' 'EIjo ^N|\truv:i:it su'uHsnui'v: rc^iduf^ m. this ^n^^V'SJ-^ ^^r« wsakl\ 

i.Sv^ii \->lMa 1 I K ! [v ^ \S*EHv 

\ < I t^n n> ^ If , t 1 i\ \ : ^ 

IS "^i y^Nj' \ ( k1 U I » 1 IS ^ ir-xi h i j ir o^k v - .^\\" 

iern, as^d prcrcrahsy arc s.ub&ijniscii]>- pujiilsil. A reoosidjitrnt^y pfodtscesl vmion of 
p«>iyps^jd& can be sutetantsslly parifkd by the osjc^-sicp mstbod 
ilescrsl*&d by Smiili ae^ iohsssoa (tms^ &7i.^l-4a (!9§8i). Polypeptides of tte 

'^i Full mi t's kA dv invent on *i imihkid'* liKh a.^, ^t^" km%^n n t^c •iir' * 

n -50 &v d ^t. 5iJ»."^t s k\ I. * t oji"* uuj w ) t a m ^.^l 

s-q ^1 ^^t u 1 h i li ur -I ■>> \p<!.pu ^ i v] i i u m i 

^ lei^n ^ T II? \ ^ I f 1 1 r V f n \^ 

n J i ^vi } \ l\ -rul ^ \ \ \ r p % j; si i i t k 

mtxi ii. I. L iiK (.iL vii V31 f S 5|n'-o \ 1 1 1 \ ui j t 1 >l (. 

fN^'v LOIN 2-^ s^n \f t i ^ i ^ \ ' [ • 

n n n hn r i p f t i h u i i ' i n \ lU i i _ 

T I > \ ^ I "1 lU X i I 1 1: t 1 I I L -il^ W IL I !l1 I 

1 { 1 ^ ITU I ^i^an. kY 'ti iJ I V m m i 

V i \ n W ^ x!.u1sl auiiio Si. d 'st^ilut.T c * Jl I j i 1 lhi>vasxri ^ 
\ E) (.njipkt diPi'^o scid <.!LLiit c *.\ cms 1 \'^T«^^ 

m<. irr If* ^ M ^e^^uvs^u of J^t ■a * > Ixvt kir ^ po v'xptsdii^ b mng lit am'n»-i at a 
ie*>x xiKotJt 1 b\ %h ^DNA klOf\ ^o-^ icsi ? -^TCC I>j\-.3' No ''mm T 
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vtqiL sxi t u In. ist s iii-viil n rv p t'v I \ i ^ \ f\ srnt t x\ v II mo 

t J \t N ti < >^ 1 ^iTit^ Ull Uv il- J ^ \ \ J I s 

s -Kt ik^ \ M niTt ^[K I t, (^^ 9 ^s > 

It t ! i. ^ t M U !j K 

H It J \ > f 1 

I tf U K» V I L \ l^ I 1^ I (, 3 I 

IS «t._siJ5 t n uuikk AaJLl\«<'>^ F^k^». Ut tm^- ueness,-^ 

eor pi ^ ^L-> L J L *<nv Rv-^^cHP^K ^"'S "^^.^ru-v l>nvx Sli^.* son WII^""!!! 
m^^ ihe default stings fo stk h ^skr ^ Fs, ttt u^ts «h£? Kx lusroiojri 

5h%t Jie ULi'd >^u&tKt 01 tht pc >r<?pii»k ^ Jknt^Kil to the e*si^-3L^ 

«\ t jJnvr Ml HCMH ^dll If lU i i die U <v 

<~ ^ u % \ It. u> Jii } i r f\ ti 

Sr" V \v M lit u ^ 

i«te53&a^ 5s:>^ rsreresc^? afisHK? acid ssqiience. up S% of ihe ssamo f€SiijL«s irs 

IL E-K-wS. SI 1 n f (T ) i I ■» 

01 uiiPk iL d K I 3T I kr L 

r I r d 1 r > ni. f t T'L L.'^ r t L r 

?C1 I 1 11 u r K\ {t,rM I r nr j ii^l il 

u% h K^^v. X. t it li J 1 <, IM i. ni I 1 1 tn 

t^dti n tlx, vkR '^qim ct est n t >t t Ht ^oti^di^u^ m'^p^ v< tb die 

35 9" hS\ !.r9^\ idcntcsl*> fo *»*aic^ trt. imn\ ^\d^ii k\ *th!.\i,T i 



SiL :sL^a«.i'' AriaHNJ»> P>(,k^(gt Vpft^Hm S Lux f t.Kv;ai.N L,k>n-^pi* <r ojp 
t Uiu f t<» i t %.>.f f^f V >u3Nt Nti.li Eiiit the p&tvem^t oi ^.^at n 

^ I U„ ' [ t i I TlHvk n-MK rro., ^ * r ^hi^ 

If 1 1 ^ 1 11 ►^2^"24S (I >^0 Pi 

vborter Uc^tifeag to thiv vmbcsJ^miail; if f k Mjb'Cv r ^qMfc,Pv,<. s^i^^rK-r i<i lu tsx querj 

2S 'i l\ a.t fjot 3t 1 (t I jK J ^jn ii 1 \ I t k1 I 

1 t d tv iLt 1 n d ^ t V ^ v'- T"" i v ] i it T 

^ r :!*^ ( k U J 1 T I, 1 I ll U 1 ^ \ \. 

M r ^ 1 ^ 1)1 K " ) M Mr % \ t r I t 

30 t It I ]i j.\ 1 1 kk 1 c ^ t. 1 Jin * 

X\l! I: l\, T 3 1^ t H I I xlU t? M 1 >,! 1 

a\ ui lo' i !K ^ ?b I i. J \ vcju ait s.m 3d^> i ki m j u 
^ixti'^k mdtf^iL ore 1 j^tmuJi* i "th ^ luv'^^sn&o.i ^utn-kn 



V tt c onfm'd *h a 3,00 rt^sidut, *|ijen »»t.qijen!L£ li Ut^t 

lU iP 4. it i \ 1 1 li f 1 

! \M il » 1 V ^ i \ i ] 

ix>hft.ss,si3 Tli^M. turn n isulin*^ pur U*. mon md *ihov^ istNl 

J in V k>i l-u n j f (.x!:^ L| I k j.t! I \ 5 1 sso^. i t \ 

I I r U K JXtiv^ Hi ^ u t 1 i i J L J ] \ 



^ Til f III li^ J \1 \. 1 1 1 t r 1 11 iL 
t Kr^u j~tt 1 T> ^tK Uiiv oil protL i*i bi,sii*p \l 1 1 i.*. 1 \ i 

imued to a. iT«i^u )T uc\ht 'Tiv.rki.f ^.p SOS PACE ^e*-* ov m mo! ^.tJir Mt^.^ -tl 



